Introduction Properties of Mechanotransducer Channels Transduction in auditory hair cells as in other sensory
Resemble Macroscopic Current receptors culminates in the activation of an ion channel Because of their large amplitude, single transducer chanin the plasma membrane. The hair cell mechanotransnels were observable in whole-cell recording mode with ducer channel is located near the tips of the stereocilia sufficient signal-to-noise ratio to allow their properties (Lumpkin and Hudspeth, 1995; Denk et al., 1995) and to be quantified. The channels had a predominant size when opened by deflection of the stereociliary bundle of ‫01ف‬ pA (range 6.4-13 pA) at a holding potential of Ϫ80 allows influx of cations to generate a depolarizing recepmV and 2.8 mM Ca ). As will be shown later, the variation in the channel conductance was linked to hair cell location in the cochlea. In a few recordings (data not shown), a channel with smaller amplitude was also seen as previously reported (Crawford et al., 1991). The ratio of amplitudes of the small to the large principal channel was 0.40 Ϯ 0.026 in five cells with positions along the basilar membrane ranging from 0.2 to 0.7 of the distance from the low-frequency end. The smaller channel event, which may represent a subconductance state (mean ϭ 53 Ϯ 15 pS), also responded to bundle displacements but with a longer mean open time. Moreover, channel amplitudes at ϩ80 mV remained the P OPEN ϭ 1/(1 ϩ exp((x Ϫ x 0.5 )/x e )), with x 0.5 ϭ 59 nm and x e ϭ 36 nm.
Extracellular Calcium Increases Channel Conductance and Slows Adaptation
same as at Ϫ80 mV, which also argues against filtering. ). Such fast be within the noise and undetectable by our recording system, which at best had a time constant of 50 s. 
Effects of Holding Potential
If one or both actions of Ca 2ϩ on the mechanotransducer channels require influx of the ion across the membrane, they should be susceptible to altering the membrane potential. Changing the holding potential from Ϫ80 mV to ϩ80 mV strongly affected adaptation but not channel amplitude (Figure 4) . Depolarization, which reduces the electrical driving force on Ca 2ϩ entry, was previously shown to abolish adaptation in the macroscopic current ). This is consistent with , and it was suggested that the Ca 2ϩ originated by influx through multiple channels per stereocilium: more channels produced more Ca 2ϩ summation leading to faster adaptation. This hypothesis assumed that the channels had the same conductance in all cells but that they increased in number toward the high-frequency end of the cochlea. 
